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Abstract

The urban development that is now taking place globally has led to the most extensive permanent land use that
has caused ecosystems to be destroyed and the depletion of natural resources. Today, about 50% of the world's
population lives in urbanized cities and by 2030 it is estimated to be about 70%. The fact that we gather in larger
numbers in cities means that we transport large volumes of resources to these areas, which gives rise to waste and
emissions, which places a burden on the neighboring environment to the it’s limits. This leads to problems for both
human health and society's economy, which is because the ecosystems that help us, collapse. To counter this, a
better urban planning is required which includes the environment in society as ecosystem services. The problem
with ecosystem services is that they do not have a commercial value, which makes it difficult to implement since
they do not indicate any economic gain. Therefore, it is necessary to increase knowledge about how they contribute
so that they can be correlated to how they contribute to society from three aspects: economic, social,
environmental.
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Streszczenie

Rozprzestrzenianie si¢ miast, ktory odbywa si¢ obecnie na calym $wiecie, doprowadzito do najwickszego statego
zajecia gruntdOw, oznaczajacego zniszczenie ekosystemow 1 wyczerpywania si¢ zasobow naturalnych. Obecnie
okoto 50% $wiatowej populacji mieszka w miastach i szacuje si¢, ze do 2030 r. bedzie to okoto 70%. To, ze
gromadzimy si¢ coraz liczniej w miastach, oznacza, ze musimy transportowac duze ilosci zasobow do tych obsza-
réw, co powoduje powstawanie odpadow i emisji zanieczyszczen, co obcigza sgsiadujace z miastami srodowisko
do jego granic. Prowadzi to do powstawania problemdéw odnoszacych si¢ zaréwno do ludzkiego zdrowia, jak i
gospodarki spotecznej, poniewaz ekosystemy, ktére majg nam pomagaé, ulegajg zniszczeniu. Aby temu przeciw-
dziata¢, konieczne jest lepsze planowanie miast, ktore uwzgledniatoby petnione przez srodowisko w spoleczen-
stwie ustugi ekosystemowe. Problemem jest to, ze takie ustugi nie majg one wartosci handlowej, co utrudnia ich
uznanie, poniewaz nie wskazujg na zadne korzysci ekonomiczne. Dlatego konieczne jest poglebienie wiedzy na
temat ich znaczenia, aby mozna byto je skorelowa¢ z tym, jak shuza spoteczenstwu w trzech wymiarach: ekono-
micznym, spotecznym i §rodowiskowym.

Stowa kluczowe: ustugi ekosystemowe, zielona infrastruktura, planowanie miast, urbanizacja

1. Introduction has led to the most extensive permanent use of land
surfaces and the change of its nearby green area (An-

Over the past centuries, man has gone from living in dersson-Skold et al., 2018).

smaller villages / cities to big cities, this phenome- Today, about 50 percent of the world's population

non is called urbanization. Globally, urbanization lives in urban areas and the development suggests
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that by 2030 it will increase to about 70 percent (Ni-
kodinoska et al., 2018).

This development has led to ecosystems and natural
resources being depleted and creating an imbalance
in the environment, as large volumes of resources are
transported and accumulated in one area and give
rise to large amounts of waste and pollution. This
causes the area to be heavily burdened by pollution
that causes economic resources and the health of the
population to be affected.

The UN's Agenda 2030 has 17 goals to work with for
a more sustainable development for our planet. Ob-
jective 15, with the aim of: ... protecting, restoring
and promoting the sustainable use of land-based
ecosystems, sustainable use of forests, combating
desertification, stopping and reversing land degra-
dation and halting the loss of biodiversity (Regering-
skansliet, 2015).

As the population grows globally and trends indicate
that we are increasingly moving towards urbaniza-
tion, pressures on the environment will increase, and
must be met by systems that can counteract these
pressures (Vallecillo et al., 2018; Wilkerson et al.,
2018).

Ecosystem services is a concept that aims at the
products and services that nature's ecosystem pro-
vides to man and that contributes to our well-being
and quality of life. Like for example: pollination,
natural water regulation and nature experiences
(Naturvérdsverket, 2019).

These services can be integrated into our societies in
order to achieve an increased balance in the environ-
ment, but also an increased well-being for the popu-
lation. The integration can form the basis for sup-
porting biodiversity and ecosystem services, im-
proving air quality, regulating microclimate, beauti-
fication of urban landscape, preventing and mitigat-
ing traffic and providing leisure entertainment for
the population (Naturvardsverket, 2015; Wang Y. et
al., 2018).

In the earlier stages of the industrialization, the
Western world has not taken much account of the en-
vironment since there was confidence in the dilution
of the environment. This means that environmental
aspects in decision-making processes rarely received
priority, but economic and social aspects were those
that were driving decision-making. Over time, we
have increased our population and our production
and consumption habits, which means that many
ecosystems are now being completely eliminated or
are on the verge of collapse. This contributes to that
our financial resources and human health is suffering
from environmental problems (Demuzere et al.,
2014; Elmqyvist et al., 2015).

For developing countries, eg China and India, which
are now expanding their urban environments to ac-
commodate a larger population and industries, have
shown that the health of the population has deterio-
rated. This development is similar to the one that oc-
curred during the Western world industrialization

but is much more extensive as these countries not
only produce for themselves but the whole world
(Xiao et al., 2017; Zinia & McShane, 2018).

In a society that is moving towards urbanization
where the majority of the population is gathered on
a smaller area, the region is subjected to a consider-
able amount of different types of waste that arise as
a result of our lifestyle. The waste produced erodes
the surrounding environment which affects our econ-
omy and can directly or indirectly harm people's
health psychologically and physically. Therefore, it
is important for urban planning to integrate the envi-
ronmental aspect and the ecosystem services that
help the people and the environment in order to live
a safe and healthy life and not at the expense of the
environment (Wilkerson et al., 2018).

The aim of the literature study is to look at how ur-
ban ecosystem services can be beneficial in a society
both socially and economically and methods for val-
uing these services.

2. Method

Karlstad University Library's search engine One-
Search was used to find relevant literature for this
study.

First, an overall search for ecosystem services was
made to increase understanding of the subject. The
increased understanding resulted in several search
phrases that could be used to make the search more
focused. The phrases used in the searches are in Eng-
lish to get literature from as large a range as possible.
For all searches, articles were chosen from 2017 on-
wards in order to get as up-to-date information as
possible. Only peer-reviewed academic journals
were included, Newspapers, e-books, trade maga-
zines and reviews were excluded from the study.
The Advanced Search function was included which
allows three phrases in a search. There, the first two
were always Urban ecosystem services and Urban
green infrastructure, the third was varied to angle
the search to relevant areas. From the searches the
first 100 articles were reviewed by reading the title
to see if it was relevant and then the summary to add
the literature. Search the phrases and the number of
hits are shown in the table 1.

Table 1. Number of hits each search gave. The top row was
used for the overall search within the area.

Phrases Hits Se- Recurring
lected selected
hits

Urban ecosystem services 7961 17 -
Urban green infrastructure

Estimating model 1593 5 5
Willingness to pay 757 4 7
Payment for ecosystem services | 1122 5 3
Replacement method 950 4 5
Socio-economics 2 658 8 7
Spatial planning 4 259 4 6
Economic benefits 5294 5 4
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Figure 1. How socio-economic status affects the flow of ecosystem services in an urban socio-ecological system. The different
coloured components refer to the three main routes through which socio-economics can affect the supply of ecosystem services.

3. Literature review: Ecosystem Services

Urban ecosystem services

Urban ecosystem services are aimed at a variety of
environments that are implemented in a society and
can be categorized as green or blue. Green refers to:
parks, city forests, cemeteries, vacancies, gardens
and landfills and the blue: streams, lakes, ponds, ar-
tificial ramparts and storm water holding ponds. This
means that there is a high demand for ecosystem ser-
vices in urban environments where there are a large
number of users who can take advantage of it
(EImquvist et al., 2015; Roebeling et al., 2017; Felty-
nowski et al., 2018).

The challenges with urban ecosystem services are
that they address land surface in areas that are con-
sidered to have strong commercial value and can
therefore be a problem in decision-making about
how the land should be used for society. These areas
can therefore easily fall for opportunism, which
means that the area is instead becomes a contributing
source for emissions and pollution of the environ-
ment. Another challenge is that they have to be main-
tained in the aspects of cleaning, security or any
other form of administration, otherwise they lose
their function and value. The financing of the
maintenance usually comes from state resources
such as taxes, management funds or ticket revenues
(Jiang, 2017; Chiara, 2018; Wang Y. et al., 2018).
Studies also show that knowledge of urban ecosys-
tem services for both state, organizations and indi-
viduals raises the value and function of the service.
For state and organizations it’s about how and where
to implement it in order to achieve the best function
and therefore get a financial understanding of the
service more easily. For individuals it is to know

how it affects the human body to stay in green areas
and in that way appreciate the value of it. The
knowledge also leads to such implementations being
better cared for and appreciated by the whole society
(Elmqvist et al., 2015; Wang Y. et al., 2018; Wilker-
son et al., 2018).

Green infrastructure

Green infrastructure aims to including in urban plan-
ning varying types of ecosystem services to fulfil dif-
ferent functions in society. Using green infrastruc-
ture in urban planning includes protecting, preserv-
ing, restoring and recreating habitats, ecosystem
functions, and natural processes. This is to manage
the natural resources that exist locally and region-
ally. This helps to secure a functional and sustainable
society (Derkzen et al., 2017; Wang J. & Banzhaf,
2018; Wang Y.-C. et al., 2018).

Implementing green infrastructure has been applied
to many projects, but some have not fulfilled any ma-
jor function or social benefit more than visually. This
is often the case if shortcuts are made as financial
reasons for the cost of plant and maintenance. Using
green infrastructure only for visual functions in ur-
ban planning is commonplace but undermines its
purpose of fulfilling many functions that are of ben-
efit to society (Demuzere et al., 2014; Huang et al.,
2018; Mabon & Shih, 2018; Marino & Lapintie,
2018).

Social effects

People have many needs that they feel that a society
must be able to satisfy. Everything from basic needs
like clean air, fresh water, financial security and
safety from disasters. As economic security in-
creases, trends show that the need for self-actualiza-
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tion becomes increasingly important for the individ-
ual. This is important for how different ecosystem
services can be prioritized in a society and can be
used to promote well-being and fulfil the needs that
they have (Chen et al., 2018; Wilkerson et al., 2018).
We can adapt ecosystem services to our needs in the
communities, but they usually give rise to several ef-
fects that are beneficial to our well-being. Studies
show that there is a connection between elements of
nature, such as parks, reduce stress and strengthen
mental health (Hegetschweiler et al., 2017; Amano
et al., 2018; Chiabai et al., 2018).

But there are also studies that show that parks can be
a stress factor. In some areas of Asia and Africa,
there are debates about the valuation of city parks as
they are associated with crime such as violence, sex-
ual abuse and theft. This is because the vegetation in
the parks makes it difficult to have a functioning
safety for the visitors (Shackleton et al., 2017; Kim
& Jin, 2018; Mexia et al., 2018; Wilkerson et al.,
2018).

As mentioned earlier, the design of ecosystem ser-
vices is linked to the economic security of society.
This means that it is a class issue where richer areas
have more natural elements than the poorer ones.
Studies show that the use of green areas is much
higher for the upper and middle classes in societies
when priorities changes with an increased financial
security (EImgqvist et al., 2015; Riechers et al., 2018;
Wilkerson et al., 2018).

Economic effects

The prioritization of urban ecosystem services varies
widely between countries. Developing countries
usually prioritize economic growth, above all else,
unlike western countries where the environment is
an increasingly growing issue, but all countries have
environmental problems to a greater or lesser extent.
These problems are an increasingly growing finan-
cial expense for countries where investment in new
technology and clean-up is needed to restore nature.
These expenses are ultimately linked to human
health and well-being, which in turn affects our so-
ciety (Gustafsson et al., 2018; Wang Y. et al., 2018).
Implementing urban ecosystem services is usually
faced with economic growth as they use commercial
land areas that can generate jobs for society. In addi-
tion, they require financial maintenance for manage-
ment and do not give rise to any direct income, so it
is difficult to argue the economic benefits (ElImqvist
et al., 2015; Li et al., 2017; Bissonnette et al., 2018).
But they give rise to indirect savings in society as the
previous example of city parks where they reduce
stress can provide an indirect saving for reduced sick
leave and a reduced burden on health care. For coun-
tries with warmer climates, parks can give rise to mi-
croclimate that lowers the temperature with their
vegetation and thus reduce energy consumption for

climate systems (Nielsen-Pincus et al.. 2017; Val-
lecillo et al.. 2019).

4. Valuation methods

PES — Paying-for-Ecosystem Services

Paying for ecosystem services (PES) is a method for
providing incentives for environmental management
that is used primarily by governments and compa-
nies. The method aims to provide an additional cost
to be used by the managers to maintain one or more
ecosystem services that provides those who are con-
sidered as users or those who benefit from the ser-
vice. The PES method can be developed around spe-
cific ecosystem services such as drinking water qual-
ity or around the more general environmental values
such as the preservation of e.g. biodiversity
(Rodriguez-Loinaz et al., 2018; Sirakaya et al., 2018;
Wang Y. et al., 2018).

However, the PES method has been criticized for be-
ing often used solely by economic values and should
instead focus on moral values that are based in the
environment (Lima et al., 2017; Nielsen-Pincus et
al., 2017).

WTP / WTA — Willingness-To-Pay / Accept

This method is a process for creating a basis for ac-
ceptance or financial evaluation for a change or im-
plementation of a service. The basis is often from
surveys where people or companies are asked what
they are willing to pay or accept for a service or prod-
uct. This method is common in the case of goods or
services that do not have value on the market.

When it comes to goods and services that do not have
a market value, demand is more significant, and
when it comes to environmental goods it is usually a
geographical issue of access (Adegun, 2017; Niel-
sen-Pincus et al., 2017; Xiao et al., 2017; Aguilar et
al., 2018; Ariful Islam et al., 2018).

Replacement cost

The replacement cost method is used to allocate an
economic value to an ecosystem service based on the
cost of replacing such natural resource with a tech-
nical solution. The method can be applied if certain
conditions are met: 1) the technology can provide the
same nature service / s that are generated, 2) the cho-
sen technology is the cheapest option for the exam-
ined nature service, and 3) there is a general demand
for the chosen technology when the nature service is
no longer available. One of the disadvantages of the
replacement cost method is that technicians as alter-
natives to nature services only provide one or a lim-
ited set of services compared to the multifunctional
ecosystems. In addition, it is difficult to find a per-
fect technological replacement for an ecosystem ser-
vice (Meerow & Newell, 2017; Silvennoinen et al.,
2017; Groshans et al., 2018; Nikodinoska et al.,
2018).
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Figure 2. Flow picture for how urban ecosystem services can correlate with the three aspects: Economy, social and environment

5. Discussion

There are several interesting reflections that can be
made from the literature review presented here in re-
lation to the three aspects of the environment, econ-
omy and social. There were few articles that chose to
look at the problems from all three aspects from a
sustainability perspective.

From the literature it has been a problem to weigh
the pros and cons against each other for these three
aspects. So therefore it will be discussed about urban
ecosystem services from these three aspects.

Environmental aspect

How we plan our societies is one of the keys to sus-
tainable development. Implementing ecosystem ser-
vices in urban planning, so-called green infrastruc-
ture, has many benefits that can help our well-being
and strengthen our finances.

Therefore it is important to have knowledge of the
multifunctional properties of ecosystem services.
According to (Wang J. & Banzhaf, 2018), it is im-
portant to know what features the services provide
and how they work, both to adapt them to new urban
environmental challenges and to mitigate urban en-
vironment problems, increase resilience and main-
tain quality of life. Multifunctionality should be re-
garded as a step in the decision-making process,
where we make choices between functions in order
to best adapt them to the needs of society in order to
put them in correlation with economic gain.

Having a well-functioning green infrastructure can
include the properties they give rise to, for example.
biodiversity conservation and cooling effects from
green roofs, recreational accessibility, heat control of

urban gardens. Knowledge helps increase social
recognition of how people benefit from our ecosys-
tems that are part of the green infrastructure. If eco-
system services become part of our urban planning
and prove the link between the environment and so-
cial processes, it can maintain or even improve peo-
ple's well-being and thus promote sustainable urban
development.

Social aspect

Implementing ecosystem services in society does not
have the same importance or priority for different
countries in the world. The issue of prioritization is
often defined by which government prevails in the
country and the economic situation. For developing
countries, economic growth is often prioritized and
then the environmental aspect and the social aspect
are often ignored if there is great poverty in the coun-
try. But regardless ecosystem services are in some
way a part of society, which often depends on the
needs of the population.

In South Africa, there are large social gaps and is an
example of what ecosystem services have for the dif-
ferent classes. (Wilkerson et al., 2018) study shows
that the upper and middle classes tend to often use
their plots for vegetation that increase the visual
beauty to satisfy their needs. If you look at the sub-
class then the plots are usually used for fruit trees or
other vegetation that yields a return to safeguard the
need for food as they often have an economic uncer-
tainty.

So the question of how ecosystem services are to be
used in a society depends on the needs that the pop-
ulation wants to fulfil. It is therefore important to see
in the urban planning what needs exist and thus adapt



20 Edlund/Problemy Ekorozwoju/Problems of Sustainable Development 1/2020, 15-23

the ecosystem services for this but also to ensure a
safe living environment. Looking at the development
in China and India where large expansions of hous-
ing and companies occur and where one often ig-
nores the construction of green areas even though it
has been found that there is a large demand from the
population according to (Wei et al., 2018; Zinia &
McShane, 2018). Many use green areas to unwind
and feel a little closer to nature but also that trees
have great advantages in large cities and especially
in warmer countries where they help to ventilate and
cool the air. Many studies indicate that we have a
strong connection to nature and that they help to
strengthen the well-being of the population.

So social factors can have a profound influence on
the demand and supply of urban ecosystem services,
and bring many benefits to the city's inhabitants from
green spaces. Therefore, urban planning that in-
cludes these features can design and provide green
spaces that can potentially improve health and well-
being. (Wilkerson et al., 2018) believes that moving
towards a sustainable society, urban planning must
include the needs that the population demands and
inform about its properties so that they are accepted
and become part of society.

Economic aspect

Arguing for ecosystem services from an economic
perspective is difficult as they often lack a commer-
cial value on the market. Therefore, they must be
valued to obtain a basis so that decisions that are
made have an integrated economic value where the
environment receives the same priority as the eco-
nomic and social. Many cities have chosen to re-
move the ecosystems that exist in the immediate vi-
cinity to make room for companies and industries to
stimulate economic growth, which in some cases has
led to great economic consequences.

Houston, Texas is an example of what happens if one
ignores the importance of ecosystem services and
it’s functions. Houston is a well-developed industrial
city that is located near a desert, which means that
they have more extreme weather conditions. The
whole city area has largely been covered with con-
crete and asphalt and has very few green areas. These
conditions mean that in the event of more severe
rainfall, which often occurs around the deserts, it
causes great flooding in the city since the water must
be led out of the city instead of running through it.
Had the city e.g. used parks and forest areas inte-
grated into the city, the water could go down through
the city as trees help prevent erosion and that it helps
to create groundwater that is in short supply in Hou-
ston, which has also been contaminated by the
floods. Not having taken ecosystem services into ac-
count has cost the city large sums of money and
many people's lives. Florida, too, has problems with
floods that are of the rising sea levels but are linked
to climate change. This has meant that they have to
invest in large drainage and pumping systems to

avoid the greatest devastation caused by floods ac-
cording to (Berland et al., 2017; BenDor et al., 2018;
Czajkowski et al., 2018).

The importance of ecosystem services is not only the
direct effect but also the long-term, which helps to
balance the various fluctuations of human emissions.
Calculating the economic value of ecosystem ser-
vices provides useful arguments for environmental
improvements but is often insufficient to fully cap-
ture the scope of the benefits of restoring ecosystem
services in cities. This is because the value is more
dependent on time and its ability to balance environ-
mental changes. But this can be perceived as inflated
values to promote ecosystem services, which means
that the basis for the valuation must be able to argue
for itself (EImqvist et al., 2015).

Investing in restoring, protecting and improving
green infrastructure and ecosystem services in cities
is not only good for the environment but also socially
desirable. They are often economically feasible, for
many western countries, provided that the multifunc-
tional characteristics and all other benefits to the lo-
cal population are counted. Such information is nec-
essary to include in decision-making processes and
use as a basis for setting an economic value for land
use and management in society. It can help and guide
city planners in the decision-making process as well
as private and other stakeholders.

Implementation methods

The difficulty with ecosystem services is that these
are usually a general resource that has no commer-
cial value on the market. In addition, the valuation
has a strong link to the size of the resource available
in a given region.

In Sweden, there is a very large supply of fresh water
and therefore has a lower value in the eyes of the
population as opposed to a country such as Australia
who has a shortage of it and must invest in expensive
technology in order to meet the population's needs.
Therefore, it is very difficult to be able to set fixed
values for ecosystem services and its returns (Varis
etal., 2017).

Paying-for-Ecosystem-Services or PES is a concept
of the willingness to pay to build ecosystem services
that contribute to improving the environment or
other products that nature provides. PES has been
applied in New York and Munich where it cleans the
river basin, which is a source of fresh water for the
population using ecosystem services (Aguilar et al.,
2018; BenDor et al., 2018). The method is used as a
premium on the bill or tax on drinking water that is
earmarked to go to the improvement of the water
quality. The method can be compared with WTP but
differs as it must be valued on the basis of the popu-
lation who are connected to the service and what
they are willing to pay or accept to have it delivered.
WTP is an interesting method as it helps to create an
idea of how ecosystem services are valued by the
population. But it requires that there is enough infor-
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mation available to be able to get the desired effect
and that it focuses on different target groups. The
richer part of the population usually uses resources
in larger quantities and can pay for minor changes,
unlike the middle and subclasses that are more sen-
sitive to change.

The compensation method is more focused on com-
panies and industries, as they often use natural areas
to establish themselves. The method should be done
in conjunction with an EIA (environmental impact
assessment) as it can be very difficult to estimate the
layout of the local area and how it is affected by the
change. It’s based on roughly the same principle as
PPP (Polluter-Pays-Principle) where you pay for the
changes you give rise to. But it gives rise to many
issues such as cumulative effects, assets in the im-
mediate area and valuations of services etc. In order
for it to work better, | believe that one must look at
the entire ecosystem and value it, then see percent-
age to how much land that is seized and then earmark
the value when an implementation must take place to
preserve the ecosystems.

Conclusion

From the literature study it feels that the recurring
problem is how we look at urban ecosystem services
and how little understanding we have of its functions
in society. The reason was perceived as a lack of
knowledge that makes it possible to put them in cor-
relation with economic and social aspects. From the
literature it feels that there is no basis for looking at
ecosystem services from all three aspects mentioned
above: Economics, social and environment.

To fill the gaps from the literature study, further
studies should be carried out in these areas:

e How to increase knowledge about the mul-
tifunctional properties of ecosystem ser-
vices and how they contribute to our soci-
ety.

e Examine the connection between people's
well-being and nature.

e Analysing ecosystem services within the
three-base-line for sustainable develop-
ment: Environment, social, economy

e Create a basis for how ecosystems should
be valued in order to increase its prioritiza-
tion in society.
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